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AB STRACT -

No matmgs occurred in the laboratory between specves :
“of 4. genera (Blaberus, Byrsotria, Eublaberus, and Arch-.
imandrita) of Blaberinze,: Although several matitigs took
- place ‘among 4 species of Blaberus, and among:5 species.
of.. Blattelln, mechamsms responsﬂ)le for reproductwe-.

1solatzon were qulte effectwe ameng ‘Lhe above generd
of Blaberinae, 4 species of Blaberus, and 7 spec;es of .

Blaitella.. Almost invariably, eggs dep031ted by 111‘cer-
. spec1ﬁca[ly ma.ted females did 'not develop )

When he used female Sex phemmones of several -
-, mione - and actlvely accepts “him;

- The: fact: that a male  c¢ockroach.. responds ‘to the"
' pheromone of ‘the female- of . another “$pecies, - and
" vice versa; is no assurance that 1nterspec1ﬁc matmg'_
will. occur; because copulation’ is” dependent - on, the
"posttive responses of ‘both “sexes.  However, “there:
Care at least. 2 -instances in which ' crossing has 06
‘curred between  different. species- of Blattatia, | One
case. of mating between a fernale- Epzlampm abdo- .
mennigrum, . (De: Geer) and ale E! mava Rehn

g g'enera and species. ‘of cockroaches, Barth ~(1961%)

0 found” that. the -iefale : attractant : of -~ Periplaneta
" americana: (L) would stinnilate males of P. brunsea
: Burmmstel P fﬂlzgmosa {Serville),. and - Blatta-
L opientalis L -but-not Eurycetis floridane (Wa]ker), g

.'Bg.rrsofrm fmmgam Lencophaea, maderae (F.), and

'Nauphoem cinerea (Ohvler) The: fermale phero- .
-mone of Bl fw.'mgata: evoked a. posztlve response from.
. Blaberus cmfmfer males, 'a. weak response from: B.

gigamem but none from - americang, The phero-

mone. from B. craniifer ‘stimulated miales of Byuotna'_

- fatinigata.” Barth (1961%) concluded that “Within the

" Blaberinae, the female ‘sex pheromones of Byrsotria;:
" Blaberus a’amzfcr and B, gigontens are ifterspecifi-.

'ca]]y effective: in . releasing "malé- courting | behavior

© . in -alt combinations tested.”’ Substances have been -
- extracted (Roth and Dateg 1966) from bhodies of 9.
" species of cockroaches (Adult males, females, or
nymphs) répresenting 9 different genera, wh;ch in-

“diiced: overt- sexual hekavior in females of N cinered.

* Hartman and Roth. (mmpublished. observation }: ob_--'
-:served a female of L. maderae palpate the tefgites -
. “of a courting. male N. citierea, a typical SeX response
. of - female cockroaches: prior to mating. = . S
- . Copulation in cockroaches is.preceded by a series -

" " of maneuvers: by both sexes which are. released by
_ chemical " and/or factile -stimuli - (Roth: and.. Barth .
-1967).. With_ feéw exceptions, the female of most

. species must palpate; the male’s exposed abdomen:.

. and. assume. a position above him before. successful -
. mating will oceur: In these_ spec'ies', mating will not’ -

- Recewed for pui)hcatmn ]arl 26, 1970 S
. . H.. Barth, Jr.. 1961, Comp‘tratlve and experlmental
sttu:hes on mating behaviot 111 cockroaches. Ph. D thf.‘SIS, Harvard

" University, Cambridge, Mass, 274 p.

3 Authors {for specific names tha{ are not gwen in, the fext

" are indicated m the tables.

OCCtll unless the female responds to the male s phe1 0-

has been recorded (Roth and Gurney 1969) Females

of Pymoscelm strinamensis. (L) will- mate - when. . '
confined with maies of P, indicis (F.); these are © -
sibling . ‘species, suringmensis. being’ obhga.tmily .
~parthenogenetic: anid. apparently evolved from, the -
bisexual imdicus {Roth 1967b). In this paper "I shall-:

report the results of attempis to; cross several spe-

‘cies of. Blabermae and severai spe{::es of. Blattelia

(B lattelhdae)

MATERIALS AND M ETHODS

In the fests with the Blabermae ali of which are -
large, 1-5. & ‘of a spec1es were kept with females .

of various’ other- $pecies (m mixed :groups) from
the time the fémales emerged until they mated, ovi:

- poszted or,_died: Some niales were with females for -
- several ‘months; all: females were kept with males
longel ‘than their norimal- precopulation’ period., Fe-
males were examined daily for the presence of sper~ s

matophores. With Blatiella, individual females weré

kept in small beakers with 2 & of a species until they._ -
mated, oviposited,. died, or passed their ‘normal pre- .
. co_pulatmy period. All males of species of Blattelia

have uricose glands and during copulation cover the

spermatophore in the vestibulum of the female with:
-a large plug ol uric acid which is readily seen with
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Table 1—Inter5peexﬁc matmgs it BIabermae :
- Females -
. Blaberis R Y Avchiman

) — S = e e Byrsatrm Eublabems drita -0

e e cranitfer. . giganieus airopos. - discoidalis. -~ 7 fumigata o posticus . - fessellata
“Males: - Burmeister - (L.) - (Stoll}- + Serville™ it (Guérin} -'(Enchson): o Rehn-

. C?’ﬂﬂ’i@fer _.9....: » B : oL i OOOOOOOOO .5 SOO00 s T OQOO0 . g
wiganteus: #0000 Cew L0 _uooooooo i oo OUQOT - .
atropas - 00000 = T S00000. g, oonoe 0
‘discoidalis 8000 00 eeC - .. OOB®® . [ Tl 000D0O” .+ 00000 Q.

- parabolicus © #C000; . tol e T T TN 0008 Joocoo- o,
fumigﬂta OOOOO”-. [elelelela] '. o P L1 1) _OQOOO' ; L {els) .
POSticUs - ;o oooe S e 0000RT 000 o eesed. . R
distanti SO0 L0000 LT 00 700000 T T o
tessellata | 0000 00000 ) :o_oo_ FERE S c):qoeo: . o859 .
2 Each cirele represen.ts a_single femile. Sohd circles "= females mated. - Open circles: = females dxd not mate

-B. ﬁambolwm “alker or E distanti were avaﬂable.

'the naked eye (Roth ‘and Dateo i§64 1965 ;" Roth -
. 1967a):- Mating in Blaitella. was. determined. by the.
~preserice” of ‘white uric acid onthe- gemtai segments _

.-__zot' the femaie rnaie or- i’ the beaker

RESULTS AND DISCUSSION

- Table 1 suitmatizes the results with the Biabermae

The “only’ -~ interspecific. matings ‘oecurred " Detween *
~ died ca: 3 months™ after ‘ovipositing. - The . viterns
. contained an ootheca with 17 eggs,: of which only:2 .
‘had developed:” Whei' freed from the odtheca, 17 of
the developed. eggs survwed asanymph (9. Thig

“species. of . Blaberus. - B.  giganteus . mated” with B,
craniifer and B. dwcmdalm B discoidalis mated with

L eraniiifer and B atropos; and’ B, pardbolicus mated'_ :
o with cmm@]‘ef and: discoidalis}. it is noteworthy that .
B pwmbolzcm mated with all 59 of discoidilis. There -
“Were no 1ntergener1c matlngs éven between B cmmz—_' s
o fer “and” Byrsotrid’ fungam although, . according: to
Baith © (1961%),  the' female” pheromones of these 2

- species are 1ntergener1ca11y stimulating +o ‘males;

... No- prolonged periods. of observation were made .
~on the behavior of the males toward the: females of :
However in the course. of ex-.
“a- male of

the various spec1es
. amining females for spermatophores
B, parabolicus” wis seert to* conrt B! giganiens,”a

male " of Eublabem.s* distanti - (Kirby ): attémpted i to

mate with B.:crantifer; and also courted E. posticus

(pumped hls_ wirigs, . butted’ the  female, and exposed:
his tergites 10 the indifferent femdle). ~No miatings -

- occurred - between atly: of  these ‘combinations.
With' 1 exception, rione of the females which mated
with. miales of a - differerit species produced.'young,

i _although somie of them oviposited.* Several ‘of these -

" fernales were dissected long ‘after: a norinal gestatlon

perigd,; and. spermathecae were exammed for sperm'

i The resilts were:

-~ le B crasdifer (?) >< B. gtgamem (3) “Dis-

'__secteé 164 days after it mated, this female still re-
tained the ‘sperniatophore which normally is ejected-
~a few days: after “copulation: No’ sperm’ were il ‘the

. spermathecae and:" the:- femate never: 0v1pos1ted '
_'ovarlaﬂ oocytes were degeneratmg :

4 The Blahendae mc]ades all ovovw!parous

- surrsunded - hy. a_proteinaceous covering.. The completed odtheea

-.is then retracted into:a utérus or brood sac where the epgs

develop (Roth 19670)

: ._'-"The 2nd’'9 “carriedits obtheca’ cd. 3% months; B
“eggs were dead, but mot11e sperm were. present m :

‘gether -

the_'

the spermathecae - o
4. B. atropos’ (9) >< B dwcozdahs (8) One 9 B

female nymph had Zn' == 40 chromosomes (the mieta-
phage chromosomes. of 5 cells” were, counted ). The

- 2 chrofiiosonie nirmber: of atropos’ (@) = 74 ‘and"

discordalis ¢ § Y =37, If the aforementloned ‘nymph.

actually ‘resulted fror this mating ‘one ‘might expect i - -

its - chromosomme nurnber tobe’ 56, Fiacultative-par=::.

"_thenogenesm occurs-in severai spee1es of cockroaches._

" (Rothand: Willig 1956).. Although’it is probable that ...,
the’ nymph resulted from- an unfert111zed egg; itihad:

3 more chrofmosomes: than 'the' hiaploid: niamber “(37) RRU

expected ini atropos, A-2nd atropos female ‘was. dis-

dected 3 ‘niofiths aftér: it  mated.. Motile- sperm ‘were '

present but. the ‘obeytes never developed:' - B
5. By cranmfer (@YX B: parabolicis (& ). The_
female - was. ‘dissected ' ca. 4 months -after 'it . oviZ

‘posited;’ The obtheca’ was siall and abnormal and- L
- no, sperm- were: in the spérmathecae. RUCHRE,
6B, discoidalis (®) X'B, ﬁambohms (3) Of'--'__'
*Two! .2 never -~ -
v1p031ted and 2 had. small obthecaé: in: thelr uteriz o
Only a few 1nterspec1ﬁc matmgs occurreéd between .- |

49 " dissected; -only '1:had:spérm.

species of  Blatiella (Table 2). . B.-germanico tales -
mated with bisignata and sp. D B. lituricollis mated

with sp..C. “Males of sp. D. mated with- bisignata; =~

. germanica, and sp. C. A species E ‘male mated with
- lituricollis..
the females which mated to maies 0{ speczes other_"; o

St Tthan. their own.,
cockroaches, .. .
When these species ovipssit, theé eggs are extruded 2 by 2 and

No. offsprmg were. prodiced by any- of

Différent specres whlch do not mate in: nature o
though they may meet, may mate when confined’ to-:' :
{Mayr : 19423, There ~are: several ' sexual’

s

"No females o'f: i

2B, ciz.rcmdalas (9) e B gﬁganteus (3) Fe—:_---' :

_male ov1pos1ted ‘Ne! Sperni in spermathecae EA
3. B, cramiifer () X B. dzscoadalu (é‘) One 9

. formed and aborted 2 odthecag:” Sperm were present.
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abie 2—Interspec1ﬁc crosses in Blattella spp
Females ;
DU Sl bisighatd - germeica litericollis- gautert: PRI e T
‘Malesg® o 3 (Brunner) c(Lye o (Walker) oo 2 (Karny) 0 sp. Cyo o wgp D s epe BY
A bz’;{gnaio SR .oouuooo 0000 - ;| 0000000 ;00000 000G 1 0opg i ) Q.
o germaitica 0 €00 eeese 00 200600 L 0000 #0000 o i ot
{ lituricollis . 0QDOO 0000 - ooooououo 00000 *€#0000" - o QCo0OT - f ] 000 T
- sauteri. 0000, ; L 00007 [ F i 00C DL esdes L 000000 L £ 00000, S
sp.-Ch; 00 T 000 i 00 _ 000 Y eeeen o0 o oo
sp. De. P 80000 T M0000 0006, <. 1 000CO0. - $000C o eeees.. - Lo ©00
" p: Ed : SO T e 00 800", 2 3G00 ooo’o ': c OO_O_ ’ L Be800
E Each vircle’ represents a smgle female,” Sol[d crrcies = females mated Open c1rc[es = females dui not mate Lo

" An apparently new specics, from Salika: Falls, Tha!land
¢ A species near humbertieng, (Saussure) “From. Indxa
B liA specms from Uganda Afrlm Lt L -

. 150lat10n 1neehamsms, and chfferences it behavmr._-
. or, ‘sexual- 1e§easmg “stitniulicare” important factors, -
Différetices in 'size - betwéen- the 'sexes’ of ~Blaberus.
~might be an’ isolating mechanism. to: prevent crossing.”

: Bat. gigantens and pavbolicus fiales ate mirch la,rger :
" than discotdalis females with which ‘they. mated ; con- -

- versely s discoidalis <males - are mueh smaller - than *.
v craumfer and afrapos females and a few matings did-

“oceur bétween these species.. ‘It is unfortunzte that

o largeér: numbers “of - some of. the speciesof Blabérus
awére, not” available, but it is apparent that both sexes’
‘of several of the species’ respond. to ‘one anothet’s

pheromménes, ard i particular. parabolicus males and

. diseoidalis females; these speciéstare capable ‘of mat=’
The 5: speeles-
of: Blabems (Table 1) rep1esent 2 of the '3 species
+ thiat mating “(ley
“rably- plays soine role in ‘effecting normal - rotation of -
the odtheca in this specics.. Stay:and: Gelperin“(1966) -
showed: that i ‘the ovov1v1parous Pymoscelus indicas -
“retraction of ‘the .. .o

itig’ bt dre: mterspec1ﬁcally infértile.

_ Groups ‘of. ‘this’ geitus: B crdiiifer and gzgameus
. belong.’ to"the. ‘Giganteus. Group,- and: atropos; ‘dis-

coidalis;and j)ambohcm are members ‘of the Atropo.s'_:'
Inte1 spee1es Gronp matmas 2
) .- fémale, ‘normal ov1posmon (ve

can’ occir i Blabef uS.

W1th the exeeptlon of B pambohms ‘males ‘and
. ‘interspecific * matings. “weré ;.
S félatively rare undet the confined conditions of these .
experiments; and it seems ‘evident that’ reproductive-
" /isolation -

B, d't.S‘COIdal’LS females;”

. mechanisms ~opeérating . among
| genera-of Blaberinae and several specles of Blaberm
" and Blattella ar¢ quite effective;

- Although many factors may “stand in the way of
‘oftce- this ' mafing:

sueeessful mterspecrﬁc mating,
" oecurs differences: in ‘chromosome numbers ‘could be
. an impottant’ factor preventing egg. developrnent Of

. the 5 species of Blaberus, 3 {craniifer, - giganteus,:
- and ‘afropos) hive 2n. 9= 74 chromosomes, dis-
U coidalis. has 38, and’ parabolizus has 40" (Cohen and -
"Roth“1970).: With: the exception of 1" mating. be-
tween crawiifer and gmganteﬂs all the - interspecific-:
_-matitigs of Blaberus involved ‘species with- different .
S0 ‘The 2n: €. chromosome. him- -
+ber ‘of the Blattella spp. are: bisigiaia. 24,  germanica

“‘chromosome numibers.

- 24; sautert: 24, litiricollis. 26, sp. C. 28, sp. D 30, and

spEL 50, (Cohen and. Roth . 1970). Only 1 mating : -
“oceurred between ‘species having the same chromo—'

. some nirmbers’ (bzsagnam K. germanica;

o ‘One’ observation - regarding 0v1p051t10n may be -
“noted. -Virgin ferniles ‘of _the various. species’ of -

Cseveéral
of Blattella; With- 2. excep’nons (Blattella sp. Doand .o

“EY, I obtained all of.the Blatiella in Thailand, dur- " -
ing 6 weeks of coilécting in 1967 ix conmection. with

_. Cohen S ‘and’ L. M. Roth.

'Blattella frequently ovrpos1t abnormally Some do_

" not OVIPOSIt at all or occasionally. produce ecrgs whn::h.:
ave " extruded” ‘without: an. oGthecal - covering. In-
‘Blattella,  the odtheca _

-~ formed, ‘and- the eggs are nortally carried with their .

is.rotated 90° after it is

mrcropylar ends facing’ ' laterally,- Rarely, in-: B.
ger‘mamca, igthe obtheca; catried” with  the keel

dorsad, or- its- rétation’ is" 1ncomp1ete (Roth 1967¢).
 In the present stitdies T noted ‘that an uhusually high

" pércentage . of oothecas of v1rg1n ‘B sauteri were not.
rotated at all; and a few" were 1ncompletely rotated s

of 22- oothecae (from 17 virgin @), 12 (54%) were = -
not rotated: normaily T'examined females from & cul-
ture of sdniers (where ‘matihg: ‘presumably: occurred) L
~and found ‘28 ‘carrying ‘rotated oothecae and- only 1

h Wzth a- pa1t1aliy rotated ootheca It would appear '
perm in"the. spermatheca) prob:

ootheca ints.“the- uterus) depends ot the presence;.

_of sperrn m the spermatheca
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